Pyridinedicarboxamide strands form double helices via an activated slippage mechanism.
The intertwining process of two strands of oligo-pyridinecarboxamides to form a double helix (Nature 2000, 407, 720) is found to consist of a series of discrete steps, where the tail of one of the strands proceeds inside the other single helix in an eddy-like process. While a plethora of minima can be located along the pathway, they exist only for a few, well-defined supramolecular arrangements of the two molecules. The initial transition state for the introduction of one molecule in the pitch of the other has the largest barrier and is therefore the rate-determining step of an activated slippage mechanism, which is characterized by a series of roller-coasting hills. Along the entire pathway, the intramolecular energy that stabilizes the single helices is slowly transformed into intermolecular energy that finally provides the necessary stabilization only near the end of the entwining process. Solvent or other chemical factors, such as the presence of ions, able to destabilize the full formation of the double helix may therefore drastically affect its formation.